Clitocine targets Mcl-1 to induce drug-resistant human cancer cell apoptosis in vitro and tumor growth inhibition in vivo.
Drug resistance is a major reason for therapy failure in cancer. Clitocine is a natural amino nucleoside isolated from mushroom and has been shown to inhibit cancer cell proliferation in vitro. In this study, we observed that clitocine can effectively induce drug-resistant human cancer cell apoptosis in vitro and inhibit tumor xenograft growth in vivo. Clitocine treatment inhibited drug-resistant human cancer cell growth in vitro in a dose- and time-dependent manner. Biochemical analysis revealed that clitocine-induced tumor growth inhibition is associated with activation of caspases 3, 8 and 9, PARP cleavage, cytochrome c release and Bax, Bak activation, suggesting that clitocine inhibits drug-resistant cancer cell growth through induction of apoptosis. Analysis of apoptosis regulatory genes indicated that Mcl-1 level was dramatically decreased after clitocine treatment. Over-expression of Mcl-1 reversed the activation of Bax and attenuated clitocine-induced apoptosis, suggesting that clitocine-induced apoptosis was at least partially by inducing Mcl-1 degradation to release Bax and Bak. Consistent with induction of apoptosis in vitro, clitocine significantly suppressed the drug-resistant hepatocellular carcinoma xenograft growth in vivo by inducing apoptosis as well as inhibiting cell proliferation. Taken together, our data demonstrated that clitocine is a potent Mcl-1 inhibitor that can effectively induce apoptosis to suppress drug-resistant human cancer cell growth both in vitro and in vivo, and thus holds great promise for further development as potentially a novel therapeutic agent to overcome drug resistance in cancer therapy.